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imm^: mmm 

(a) mn^mm^^ i $ ^mmm-^ ^ s d n a 

(a) mmmmmm^ i -e^ ^ tis i^sae^iiTb^ e> ^ d n a 

(b) BB^J^BB^J## 1 -TJa^S tiSISaiB^JCfe v>T^f?^ < % (1) 6 0 

, (2) 7 0%©l^-'tt, (3)8 0%®|^-1£, (4)9 0%CD[^— 1$, *fctt(5)9 5 

m^m 5 ] m^m. strait 4 mm(^^^ ^ - x-m^mm^mMmm l x 

[^:^3^8] jei^T®(a)*fctd:(b)a>^g|S*feli-asS:-^tr, ig^UsK'^y 
(a>|g^MgB^J#-^ 1 {C3^$tl^J^«@S^lIcfiS«#-t 1065 — 3359 Xm"^ 
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(a) ®B^[I*aH3^[J#-^ 1 {C^$ti^J^»@H3?'J'4i*lia#-^ 1065 — 3359 T'^$ 
4X -g> i^SgB^Jj^^ e> ^ D N A 

(b) BB^j^gg3^j#-^ 1 iz^^ti^^mmm^m.m^^ 1055-3359 x-m^ 
ii^^mmmizi3\<^x(i^tjt<t^a) 6 o%<Dm-iSE. (2)7 o%®im-tt, (3) 

SO%0m-ii. (4) 9 0%®!^— tt, ^fe«(5) 9 5%®|^— -ffiSrJftSDNA 

im^mi 2] m^mi 0*^1*1 iia«®'<i'3t-T'ig^*wjBSS:?^jt« 
[ffi^^ 1 5 ] m^s^mn^^ 1 jcat$ tis*g«i2^jtti*s»## 1 0 6 5 

~3 3 5 9-e^S4xSt&»@B^J*>e>:&&DNA*^3- S^^^i^ U tK^^:/^ KT 

[n^^ 1 6 ] mmmm^s^^ 1 {c:a^s tis*sgsB^jif 1 0 6 5 
-3 3 bQ-e^^ti^m.mmmz^^^x'ptjiKti^ii) e o%®i^— 14> (2) 7 0 

roCDl^-IS, (3) 8 0%CD|Bl-tt, (4) 9 0%a)|^—' 14. *ittt(5) 9 b%<Dm— 
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[0 0 0 1] 

[0 0 0 2] 

[t^5{^®^^B] 

i^^i/tUjK'^^^Ki©®. ^Jx.liFR9 0 1 3 7 QmMi5^x:^t(DmUi^(^7iy 

^liStreptomyces anulatus No.4811t5fs, Strepto«yces anulatus No.8703**, St 
reptomyces sp. No.6907>^) yb^^Mt" tlT (WO 9 7/3 2 
9 7 5#^^) o $ i^tC, WO 9 7/4 7 7 3 8#^#lCtt, Qidiodendron ten 
uissinum IFO 6798^*. Qidiodendron echinulatiw IFO 31963|5|c, Qidiodendron 
truncatuB IFO 9951;^?, Qidiodendron truncatw IFO 31812^, Qidiodendron s 
p. No.30084:Hc. VerticilliiuB sp. No.30085tjc*^^M-r-6^^*^#^^tvT V^S 

o 

[0 0 0 3] 
[0 0 0 4] 

[^@ )S?^ i- S «) ® #a] 
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[0 0 0 5] 

(a)SB^J^Se^J1l# 1 T-a^S tl"5i&agH^J*^ ^ ^-S D N A 

(a) se^[i*iB^j## 1 $ J^^saa^j*^ ^ ^ d n a 

(b) iB^j^iE^j##i T'a^stl■&Jfe*ge^J^c^3v^T^^'^^c< i:t)(i) 6 o%®i^— 

, (2) 7 0%CDI^-tt, (3) 8 0%(D|^— tt, (4)9 0%©!^— tt. *fc»(5)9 5 
roCDl^-tt^r^t-r D N A 

(3) ±fB (1) ^t^lt (2) sB«®sie^$:-g-tf^iSI;t^^^-c 

(4) ±m (1) (2) fB«®«^^^mig«ic-^tf^^'^^^-o 

(5) ±m (3) (4) mm<D^^^-'X-'^^E.mm^^M^nhxm^ti 

(6) _bSB (4) mm(Dmu'<^ ^-xm^M^^-^tir=.m^ms^^m^^x^m 

(7) ±12 (6) fB^©$gjt^^lCi:oT^j^$tlS3g:t^U3J<'^y^ Kri/^- 

(8) je/^T®(a)*^tt(b)<D^S3S*fett-gp$:'^'D, ^4^U ^K'^::/'^ KTS/^- 
(a)gH^lI^BB3^0#-^ 1 JC^$tl^ig«aB^ll«m«# 1065-3359 
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(a) g23^mge^ij## 1 iz^^ti^^mm^i^^m^^ 1065-3359 x-a^s 

tl -5 liSgB^Jj^^ e) -5 D N A 

(b) @B^!J^@2^J#^l {C^$tl-5>^^SgH^Jcfi*SS## 1 0 6 5-3 3 5 9 X^B^ 

ti^^mmmcis\iyx^ptji< n^iDe o%(Dm—^. (2) 7 o%®i^— a. (3) 

8 0%®!^-"!$, (4)9 0%®!^— tt, *fcl±(5)9 5%CDim-ttS:^-r&DNA 
(1 0) ±ia (8) tfc« (9) IB^®5te^S:-^tJMSI;t/<^^?-„ 

(1 1) jtiB (8) tt^it (9) mmom^'f'iimmmz^vnm^^ 

(1 2) ±|B (1 0) (1 1) ^^®/<^^-T'1§^lfflfl&$:?^W^SILT 

(1 3) j:fB (1 1) mm(Dmm^^ ^ -xmmm.^-^tit^m^mm^mmtpx 

(14) _hfa (13) mm<Dm^:Bmz^^xmi^^ti^m^v:^^-:f^\^riy 

(15) m^mmmm^ 1 iz^^ti^m.mmm^^m^^ 1035-3359 t* 

(1 6) mmmmmm^nz^^ti^mmmm^mmm^i 0 65-3 3 5 9T' 
B^ti^^mmmizt5\f^x<i^tjst< t%ii) 6 o%<Dm-ii. (2)7 0%®i^-tt, 

(3) 8 O%0|l--ti, (4) 9 0%<;D|^-'[4, ^r^it{5)Q 5%<Dm-^^^t^D 

NAA^n- F-r-s^^^yjK'^^:/^ FTi/^— 

(1 7) ±ia (4) ^t^it (1 1) mmonm^^ ^-xm-^mm^nrcm^m 
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[0 0 0 6] 

2fs:|g^lCfcV>T, 3g:y^y3j<^:/^ KTS/^--^^tt, MX-l^F R 9 0 1 3 7 9 
[0 0 0 7] 

0 : *«J6 1 kD a (SDS-PAGE) 

N5^^r^ y^SB^J*^ Ser-Asn-Ala-Val-Ala-Phe-Asp-Gly-Ser-Thr-Thr-Val- 
Asn-G 1 y-Arg-G 1 y-Leu-Leu-Leu-G 1 y (@E^J^SH^J#-^ 2) *fettMT^y@EiB^J 

(3)S5^a^SH^J#-^l tC^$tt-5ia«SB^J*S«##l 6 6 5 — 3 3 5 g-^atS 

T^^UiJiVXL^SDNA, ^b<tta^lfeaie3^JlC;feVNTi5?:&< 6 0% 

tt> (2)7 0%©!^— (3)8 0%CD|^-S. (4)9 0%®!^— tt, *fc 
^ tt(5)9 5%®|^-'l45:;tt-SDNA3J)^n- F-rS^&Ko 
[0 0 0 8] 

(D^^S : 9 kD a (SDS-PAGE) 

Np^Sgr^ >/^Se3^J*^> Gly-Ser-Gly-Leu-Ser-Ala-Val-Ile-Arg-Tyr-Thr-Glu- 
Tyr-G 1 y-1 1 e-Pro-H i s-H i s-Va 1 -A 1 a (BS^J^BB^JS-^ 3 ) ^ tt^ r^J 

izmn^mn^-^ i ic^^^ ti-6ias@B^jif 1065 — 1664 r-^t^ 
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<Z)|^-14. {2) 1 0 %(Dn-^> (3) 8 OroCDI^-IS. (4)9 0%©|el— a, 
«(5)9 5%(Z)|^-14$:^t- SDNA*^3- K-t5Se«o 
[0 0 0 9] 

A b T # e> ti ?^ MfeSif*^ a t) =fo ^ T $ n ^ c 

[0 0 10] 

mSBS^y tc^iS©^^ $:=b^e>i-:i^ici:y, UmM^ U FT ^ - 

[0011] 

mo^^mm ^umiix^x mmmm.t -s (2) it^tf^ ic-a-^-r s * ^ o) 

[0 0 12] 

® U K T ^> ^ - -fe'® #it5^^«. -M;! «JStT® i: e» ic b T 

[0 0 13] 
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^mm(Dnmz ^ l t mm x it±m ^mu-t^o mm ^ izmmm timm $ t v ^ 
s^^icii, mmmuvr=.mm^mm:f^mmmM^i^mmi^x. ^^iznmm^ 

hV^M. (SDS) . -fe^;!/ h u >^5^;i/T>^-^A>^nv^ K (ctab) ^ 

A'5^#;?Sffi$:#0<l:-9{C^»;ft^tb-5fc«)lCli, M^liT ritonX-100 
[0 0 14] 

So 

[0 0 15] 
[0 0 16] 
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[0 0 17] 

^g^^fc <fc t;/ * tt^s^^® -y-:^^- ^ ^ - ^^^'^^ D N A & D - -> y 

[0 0 18] 

fSDNAtt, PCR^S:fl^V^T^i[^^^-::l>^i-Sr^:=bT'^5c "r^*)t> 
. ^^^^SliSr^-r^MJiS^fcli^i^a^fe^^^f^^^^y^DNA^fclicDNA ( 
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[0 0 19] 

So 

[0 0 2 0] 

.fcyisgp-rsrii^^-e^s) ^cfev^T. JhfB©#^^fe«i^3«J*^e>*sDNAi:/^ 

>f :/U XL=m-S*i»SB^J*^^^-£>DN A, ^ U < {iBB3^J*SB3«J«-^ 1 1?^^ 
tlS^gfiS^3nIlcfev^T^^?:&< i:=b(l) 6 0%®!^— 14, (2) 7 0%©!^— 14, (3) 
8 0%OD|^— tt, (4) 9 0%©!^— 14, *fctt(5)9 5%©im— l4«:*-r«&DNA 

R9 0 1 3 7 9«feM>&U^^<iC>lSiS#J, fe-g>V^^iechinocandill B® J; e> 
[002 1] 

^B2^J##1 tCa^Stl-SifeMa^J^lfe**-^! 0 6 5-3 3 5 9T'^$tlS^S 
[0 0 2 2] 
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NA3b>e,i@S3$tl^=ffl*iDNA (cDNA) , ^ J ^ y ^ ^ •:f'^ -ti'^mm 
i:bTPCR^felCJ;yi^<iS$itT#e.tl'5DNA:S:l>'3tie>®:5^^^ji^lcM^^ 

[0 0 2 3] 

[0 0 2 4] 

-izm-^t^m^mmp^r-nMB'f- (dna) ^^iicn-K^tis 

i: ^ ^ - ^ * - ^ - Mil? i: ^ < ^ 1 ^ ® ^ - - ^ ^^^^^^^ 
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[0 0 2 5] 

SDNA^i•€■tl•?^lSl^<^):;^o^-3f-<^)M^^T^cS*^tlTv^T=b^<. ^^\f^t 

[0 0 2 6] 

-^Srn- F"r€>Me^i:-e®S5fl&I^D<-r F U:;^h-y'>f i2XM®t)OAW 

[0 0 2 7] 

tJfShine-Dalgarno (SD) gB^J*^-^*nSo Mxli> ?i±A^:^®S©^-^lCli, 
:^D^-tJf-^J!g?i:bTT r p::/'D^-^-, 1 & c-^fWt-^-. r e c Azf 

p e n Pyn^-^?-^*^, ^^Tb^SC^a^^-^lCli. melC, ti 
pA, ermE. & p h I mi^mifi^tl^o ^ - ^ ^ -mmtlyXit. M'^ 



2000-3060405 



« - • 




# ^ 11-189644 



So 

[0 0 2 8] 

>J7 D ~ - > ^ ^ - ® 31 ^ 5&MJC^ D N A ^ # A-r -6 Zl i: {C J; o T M$g-r -5 

UBllO, pTP5, pC194^, :^^\i^\tmnmmM<Dp I J 7 0 2. p 
SKU pSK2, SCP2, SCPl. 2, pGA4 8 2. pMCXpres 

[0 0 2 9] 

^ itAJimizi^m^t\'r^^mi^mm^L<itm^xi^mmi3t}:^m^<Dmmii^mmx 
L<itmmm<D-mx:^^7. h iyzfh'74'b:^mmmx'$>^o 

[0 0 3 0] 

m^pi^'!^ ^-(Dm±mm^(DmAit^^^A^o:^m^m^^x^o :r.iit>^x^ 
-5c mx\t. m±f)^:Kmm'^^wmm<Dmm(Dm^Kit. cohen e>®:&ss[proc. 

Natl. Acad. Sci. USA, 69: 2110 (1972)] . :/D h :/'^>^ h^fe [Mol. Gen. Gen 
et., 168: 111 (1979)] JitJ^n > tf7=-> [J. Mol. Biol., 56: 209 (1971) 

'm^ijmnm^ mK:^hl/-:fh^^'b:^MmM<Dm'^\t. transformation Gen 



ffiliE4t 2000-3060405 
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etic Manipulation of Streptomyces. A Laboratory Manual. The John Innes F 
oudation, Norwich, UK,1985.lCBa^$tlT V>e:&?£(PEG-assisted protoplast 
t ransf ornat i on) ^ tf ^ tl -6 o 
[0 0 3 1] 

m^-t^ ziLis^x-^^. mmmm ic o v^ t itmv< u jk^^ -^^^^ k t ^ - m^co 

[0 0 3 2] 

fiScOi^^Mt bTttv;i/h-:^, "yUJ-T.. ^7>fy-:^> T^i^y-^^. v 

«F*bv^^ll2i^:bT^i, wm^\^<\t.Mmm.mu m^\imm.r-y^-^h. 

it. yy^iyvy. ^-f-r^t/y. 'f-y^rT.hx^zfVy) ^] Sr^^^tc^inbT 

[0 0 3 3] 

3impH4~9, ^J3gicti6~7, 15~3 5X:. ^fig 
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iZitZ S'-SS'CT' 10 — 14 4^^'efTt>tl§o 
[0 0 3 4] 

G 

[0 0 3 5] 

[0 0 3 6] 
[0 0 3 7] 

[0 0 3 8] 

m. TiS^^yjJ^/^y^^KifejRj <D-MT'^SFR9 0 1 3 7 9 ifelMttlS^ifeCole 
ophona sp. F-11899|*(FERM BP-2635)lC<toT^i^$tlS^M?S'l4S:^#ofcBJE 
(#^¥3 - 1 8 4 9 2 1 •^^^) T'^ TIB^I^^ [la] "ea^^tv 
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[0 0 3 9] 

Utl] 
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[la] 



[0 0 4 0] 

FR9 0 1 3 7 Qm^mUi^ilii^ TIH-ia^ C I ] T'a^$ tlS'fb'&i® 
[0 0 4 1 ] 

Ut2] 




16 aj|iE#2 0 0 0 - 3 0 6 0 4 0 5 
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[0 04 2] 
[0 0 4 3] 

ttFR90137 9%M*fc«^®ig(07\°;i/^ h -f V^^i F R 9 0 13 

7 9mn^^timm-m^ en t?^$tisrs/^--eFR9 o i 3 i^mrnm 
izit. rmmm^ [na] T-^^^ti-sfb-^ife (fri 7 9 64 2mm) 

[0 0 4 4] 

[fl:3] 




DIa] 



[0 0 4 5] 

feS^r^i*FR 1 7 9 6 4 2 %gS:-^t?Tfa-jiS^ [II] "Zr^^n-S FR 1 7 9 6 
[0 0 4 6] 
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[0 0 4 7] 
[0 0 4 8] 

it^m CI] ^^xf [11] <D^mt£mitmm(DMmi3L(D=ij^r^i,t-y^x^:^^ 
, ^u>{ym^. m^m^. :f^^y7s}iit^ym^. ^y'^y7.)\^ii^ym.^. hn^ 

:r,yyi.n,it^ymi^m . mmm^M^ (Mx.«i&g|j^, ^itii^mwm. ^^ita^ 

[0 0 4 9] 

[II] T'^Stl-SFRl 7 9 6 4 2^iK^ (FRl 7 9 6 4 Zi^M^^ti 
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^ 65 ic A# RTfg ^ =fo ® ^ S o 
[0 0 5 1] 

HifeM 1 Streptomyces sp. lA6907mf>^^M-t V ^^Zf'f- KT -"^ 

(FR9 0 1 3 7 9 T$/^ — OD^^D- — >^ 

(1) Streptonyces sp. TA69073^C!)^^&f*DN AOMig 

Streptomyces sp. TA6907^ (PERM BP-5809 ;W097/3 29 7 5 #^#) 

1 e^:?$:0. 3%S«ai^;^, 0. 5 0. 3%^ 

^ni^yt.^ 1 %if;i/Z3-->^. 5%$/3fS, SmMMgClg^ 0. 5%^Vt/yi)^^ 
(pH6. 5)T*3 0'C, 4 8^^^#bfc. ^ilSt 1 0 m 1 ( 
5. 0 0 0 r p m, 1 0:»-r^) ICJ: VMmi^f^^. QIAGEN Genomic tip 20/G ( 
^r^>n.) $:fflv^, b=i--;i/lCtg!o That's ri::T% ^-fe^cDNASril 

[0 0 5 2] 

(2) /J^■!:^::f3.--/ h®«?«f 

tf- 

FR9 0 1 3 7 9Ti/^-'\f(D/b'^:/ZL=L^y h<Dr^ J ^t^T ^ /^^BH^J 
Gly Ser Gly Leu Ser Ala Val He Arg Tyr Thr Glu Tyr Gly He Pro His His 
Val Ala (gB3^^SB^J#^ 3 ) (WO 9 7/3 2 9 7 5 #^#) 

ii^^&.r(DyytV-'\^-:f^^'7- (SF3) t.V7^-:^zf^>('7- (sr2) ^ntfL 



1 9 
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SF3 -CTS TCS GCS GTS ATC (@i3^J^@H^J#-t 4 ) 
SR2 -GTG GTG SGG GAT SCC (BB^[I^@B^J#-^ 5 ) 
S:Ct:fettG$:^-r„ 

T<Z)PCR 

±ia (1) -eMiSbfeStreptonyces sp. TA6907t*®^^Bi^DN A 1 0 0 n g 
j:0^±Sa®T'^ff-L7t#:/^^*v'- 1 nmo 1 $:MV^T, GeneAmp PGR System 
Model 2400 {A- rnjv-^ Sr^ffi LT P C R S:4f^o fee iS/S?g?K5 
0 0/tl [PCRjgffilfttti, 0. 2mM:&dNTP s fejimOD Dash (^#j|&^±) 

1. 5=L-yh'} 9 8 TCI?® ^142 o#^. 6 or;T'®r~-u>>/2#^ 

, ^ j:tf 7 4'CT?®3KU:;l Uif-$/3:y 1 O50>^*>e>:&-5 P C R{C 3 OEf^^bfe 
„ ifiPS^^ /i^'\)-:r=L=L^y h<DW^^r^J^^(D—^^U-\^-t^mn (4 5bp 

(DPCR»T;t®^D-~>^^ 

J:|3(DT'#ltL/fcPCRit*iS^;t (4 5 b p) SrpCR-Script Amp Cloning Kit 
i7.h^itV-yt±) $:ffiv^, T^/'D h=3-;i/lCt^eoT^S|-r€»3i:-e. pCR-Scri 
Pt Amp SK(+)lC^»r;t$:»ALfc>^^::^.^ Fp3S4S:#fe„ 

^ ±fB(DT'#e)tife:;^^:5^^ Kp3S4CD|g«BB^J:9-^S:3lO DNAJz-^xviJ— ( 
^>rv- (New England Biol abs^fc) $:MV^T. ^^T-T^^T^i/^? — ^ a > 

[0 0 5 3] 
(3) i<iV-zf:i=:--J h<Dmm 

ft 

FR9 0 1 3 7 9 ri>^--fe'®:A:-y-:/rL- hcDT^yj^^T^ y^SB^U 
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Ser Asn Ala Val Ala Phe Asp Gly Ser Thr Thr Val Asn Gly Arg Gly Leu Leu 

Leu Gly (iB^J^iH^J#-t 2) (W097/32975 -^^#) 

is^b&.r(Dyv^v-\^':f^^'7- (LF2) ^y;"?-;^^^>fv- (lr) ^mtiiy 



S:C*fcttG$:^-to 
T®PCR 

^ j^|g (1 ) -eigggbfeStreptomyces sp. TA6907t5^®^l&*icDN A 1 0 0 n g 
^i:t;±ia (3) ©®-etgftbfe#>^^-rv-l nmo lS:mv^T, GeneA»p PC 
R Systea Model 2400 (/l-^^r >x;i/V-tfc) l/T P C R ^^f fee ^ 

lSm?R50/tL iPCRmmm^. O. 2mM^dNTPs^i;mOD Dash 

1. 5=L^yh} 9 8TCT'®^tt2 0#|S, 6 5TCT'©r~-y> 
^2#r^, j3j;tJf7 4X:T'©d<';>t Uif-i/3> 1 0#ra*^b^^ P C RIC 3 0 

(DPCRm;t®^n-:^>y 

±ia (3) ®(DT'#llb]fePCRii(lS»T;i (5 3 b p) $:pCR-Script Amp Clo 

PCR-Script A«p SU+)i^mWin^nXhr:LZf^:^^ Kp3Ll$:#fc, 

Kp3Ll®^&SBB^J4)'«f 5:310 DNA^/- i^x^-y— iA-^y^)^^- 
ICT. M13e/-^X>e/>^:^^>fV-T?feSU A-X^^>r"7- (New Eng 
land Biolabs:^:) ^t^VaT, ^^^^t^^r ^ - ^ - 3 «fc ^ > ^'f^®::^ 

[0 0 5 4] 

(4) FR90137 9rty^-^(0M*ff 



LR - sec SAG SAG SAG SCC 



LF2 - CS GTS GCS TTC GAC GG 



(.mnmumn^ 7 ) 



2 1 



2000-3060405 
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BH^J«"e<3!)PCR*>e>Si^bfcm»IB3^J$:*i:tc. yit^- K:/^-< V-20SS: 

tc^mun ^ t» i: IC, U /t- -f V - 19LS: ^ft b feo 

20S -ATC CGG TAG ACG GAG TAG GG (@g^J^Se3^J#-^ 8 ) 

19L -C GTT GAG GGT GGT GGA GCC (BH^J^iB3^J## 9 ) 

-tlH ( 1 ) -ep^bfcStreptomyces sp. TA6907^*(D^fe{2|cD N A 1 O 0 n g 
^ ^J:lX_hffi (4) ©(DT^ff UT^^y^-^V- 2 0 pmo 1 S:MV^T. GeneAmp 
PGR System Model 2400 (/'?-:3p>ai;i/'r— tt) l/T P C R ifeio 

5 0 At 1 (PCR3g®?KtfJ, 0. 2mM#dNT P s feJimOD Dash ( 
MWm^') 2. 5rL-«/h) 9 8 °CT'®^'ffi2 0#K. 7 0rT'©T--y 
>^*2#K, fe<fcUf7 4'C"eCD3KU y-^-e/3>2 0#S;{)^e>?5;S PCRIC3 
om-gtl/fe. it*i^. ^TJ/^-if^-gp^n-K^Sm;! (*&6 0 0 bp) ^ 

2 %T;5f a -x^f ;i/fl$C»l&K: J: o T#{Slbfco 
(D p c R Kr^tco ^ n - > 

±IB (4) <D®-T^mMhf:LP C'Rmm^}H (MQ O O b p) $:pCR-Script Amp 
Gloning Kit iy^V^^V-^^) S:MV^, '^UVn-MZ^^X^HM'Ir^Z.il 
^ -e, pCR-Script Amp SK(+)lC^»T;iS:#AL:fe^^::^ ^ FpSLlS:#]t„ 

-hSB (4) ®(DT'#e>tiy^:/5>5.^ KpSLl®:^»BB^J4^*f 5:310 DNA^>-i'a: 

i^r)-Y':f'y>('7'-i5^t!-^)?^-y^Zf^^'^- (New England BioUbs^t) S:M 

[0 0 5 5] 

(5) ^li#;DNA^>r:;f^U-<D|||g 
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±fH ( 1 ) l?^$^L/tStreptomyces sp. TA6907^(Z)^^<2fiD N A 1 /ti g SrSau 
3A 1(100 m\i)X'3 1 0 ^m^M-t ^ ^ t.l:\ 3^mitVr:io riX^ 

KpcosBEMBL (Gene, 57, 229-237 (1987)#flg) 1 a* g SrBamH I 5U-e3 7r;. 

immmrnvr^o M^s?s^x^y-;i/tfc^^, 2m^mE (5 mMiris-Hci (p 

H8.O), 0.5 mM) 5 /I 1 -e^ll?^. lOx T4 DNA ligase buffer (660 bM Tris-HCl 
(pH7.6), 66 bM MgClg ,100 nM DTT, 1 mM ATP) 0. 7 /tt 1 hT4 DNA ligase 
0. 7Al$:*n^. 2 S^r^'g^MLfcc :i©^-f >^'-i/3 >IS3 ytt 1 S:GI 

GAPACK III XL Packaging Extract i:^h^^V-y1&) ^fflV^, zfU hzl-J]/ 
^cS^v^>f >if hn • /t^y>?r--i?>^L.fco 3(Z)A°^y^-$;^>^^?giS:*i^llE. col 
0 i XL-1 Blue MRAlCg^«!6^-e:S Zl ilT?, K^>f U -%«liSL/fco 

[0 0 5 6] 

(6) 3nr.-it:g^PCRlCj:SX^^y--^'^ 

±T'#e>tlfc480M<3D3>^^ K^^n-^S:, :;/'^>f V-20S;fe J;m9L#20 paol 
^MV\r, GeneAmp PGR System Model 2400 (A- ^ >:ii;i/V-t±) ^^fflLT 
30--Di[ggPCRS:i?f;a;oit. M*S:M?K20/t 1 CPCRjg®?£4i. 0. 2mM 
#d NTP s ;feJ:mOD Dash (^^jfe&tfc) 2. 5rL:^yh] QS-C-^CD^tt 
2 0#^. 6 81CT'(DT-- U >^*2#^, J:tJf 7 4 iCTf^jKU :^ U -^-5/3 
>2 0!!!>^3{)^e)3&'SP CRtC3 Oia^Uiti:r5. ^6 0 0 b p 
iciii|@bfcn>^^ K^^n-VNo. 13 3$:#:^. 
^ [0 0 5 7] 

(7) K^^ D-^N o. 1 3 3<D-*)-Zfi^ U-~y^ 

3>l^ K^^n->N o. 1 3 3 $:EcoR Ii:Pst IT'M^bb, #^tlfc*&8kb 
®Wf;tS:pUC18®EcoR I/Pst IIJ-^ hKHfA-TSZlilT'. FpEPlSr^fc 
o $ y^>5.^ FpEPl$!EcoR liiBamH ITM^fcb, #e>tli^^5. 5kb® 

Hr/t &pUC180EcoR I/BamH li?-^ h lC#A"r-5 3 ilT', KpEBS:#^o 
[0 0 5 8] 

(8) ^mmn^m 

'f^7.^.\^pEB(D^mmm^^^31Q DNA$/-^x>-9-- (/\°-^>x;i/V- 
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'- (New England Biolabs^t) ^ J; t)^^ 1 iCfB^-T -5-^^:^ U 

[0 0 5 9] 



2 4 
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mi] 







ACl 


CAA 


CTG 


GGC 


GTA 


GTC 


c 


(G9J1E£9J#$ 11) 


AC2 


CAT 


GGG 


TTC 


CAA 


PGP 

W 


w 


\ HU7*J <2X 7'J 1b ^7 


AC3 


GCT 


GTC 


AAC 


CGT 


CTG 

W J. W 


a. 

w 


V HLr7*J IJLf 7*J 1« ^3 XO^ 


AC4 


ACG 


CGC 


TGA 


APG 

**ww 


ATP 


c 

w 




ACS 




APP 


TGG 


APP 


TAP 
J. A^ 






AC6 


\D J. \J 


GGT 

WW ± 


G7VA 


PAP 


GAT 


PC 
^w 


VBC7*J3KBC9"Jw^T Xo^ 


ACl 




PTT 


PAG 


PGG 


PAG 


p 




ACS 


PAA 




0 JL w 


TCP 


CCP 


C 


iBCTy^xBCTyw^ lo^ 


AC9 


fJTP 

Vj J. 


w ± 


VJWO 


PAT 


PTC 
^ J. 0 


b 




ACIO 


(ZCT 






0 1 A 


CIU 


b 












-ril Vj 


b 1 W 


b 


/'nsi.AK3AiS2. 01 ^ 


API 5? 


2VTP 


tzr*c 


X Vjo 


ZiTr' 

/ilLr 


blC 


b 




An ^ 








Isiil 




b 


/KisiAnsiSA 
(acM3KBc9<IV'>7 23; 


API 4 




\3±A 


oar' 




Clb 


b 


Cac5'J^Bc^Jfr^ 24; 


APT S 






V^V3X 


UUl 


TV 

bAC 


b 


(Bc^3xK^Jw'>7 25; 












rp TV 

lAb 


G 


(K^SKtUw^ 26; 


API 7 


ilori 




lib 




bib 


b 


vBc^^Bc^JwTS^ 27; 


API R 

J. O 








CAG 


TTG 


G 


(K^JSS^JV'T 28; 


API Q 








Ibb 


TV rp/-« 
AlC 


G 


/ »TPl ■^r MTfK^I oft, ca on^ 

(Bc^sac9J9'>9' 29; 


AP9 n 


\3\3l. 


7\ rp 




val 1 


bib 


b 


/ »-i -M 1^ Ti x^i qg. n nr\\ 


AP91 


\3\3\3 


rp 7\ 


IbC 




1 lb 


b 


(K^SK^S'^r 31; 


AP9 7 








CIC 


Abb 


b 


^Bc9<l3xBC7Qw^ 32; 










Ibb 


bib 


b 


r yiTiimr KHTM Tff H •a'9^ 
vKM3ftBC^Jw9 33; 


AP9 Zl 


1^ a TV 






1 Ao 


bib 


b 


VBDTy^xBCTyw^ 34; 


AP9 S 






PT/^ 

L'lO 


2V2iC 


212iP 
AAb 


b 










ll3 


AAb 


bib 


b 


vBC^JSSKtQw^ 3 b; 


AP27 


TPC 




f^cp 


CTP 
b 1 C 


PTP 
bib 


b 




AP2 8 




AVJV3 


A PC 


PPC 


TTP 


r: 




AP2 9 


cpp 


X lav3 


ATC 


TAC 

X AO 


PTC 






AC30 




PAT 


CGC 


GCG 

www 


TTC 

X A w 


w 




AC31 


PRA 


APG 


PGP 

wV^ 


GAT 


GTP 

w X W 


p 

w 


vHU7*J«Xat«7'JVr^3 ^X/ 


AC32 




TGA 

X wA 


CCA 

\^WXlk 


TGC 

X w\^ 


GTG 

w X w 


p 


f P^IAP^S-S- 42) 


AC33 


GCA 


CGC 


ATG 


GTC 


ACG 




C&9JlftEMS'8' 43) 


AC34 


GAG 


GAG 


ACC 


TAC 


CTC 


G 


(S9JilS91S$ 44) 


AC35 


AGG 


TCC 


CGC 

>^ WW 


TAC 


GAC 


G 

w 




AC36 


GAC 


CAT 


GCG 


GTT 


GAC 


G 


(£^SS9i#^ 46) 


AC37 


CAG 


TTC 


CGC 


CTC 


GTC 


G 


(S9J«e91S-9^ 47) 


AC38 


CAG 


GTG 


GAC 


GTT 


GTC 


G 


(E91SS91S-^ 48) 


AC39 


GTC 


GCT 


GAC 


GAT 


CAC 


G 


(£9JSe$<S-^ 49) 


AC40 


GTG 


ATC 


GTC 


AGC 


GAC 


C 


(S9i9(e9i|fH» 50) 


AC41 


GGC 


GGT 


GAT 


GAA 


GTC 


G 


(S9JSE9dS-9 51) 


AC42 


CGA 


CTT 


CAT 


CAC 


CGC 


C 


(E9J9ie$9S^ 52) 


AC43 


GGC 


GAC 


TTC 


TTC 


ACC 


G 


(S9i«e«i»« 53) 


AC44 


CGG 


TGA 


AGA 


AGT 


CGC 


C 


(E9JSE9I«^ 54) 


AC45 


CCA 


GAC 


GGT 


TGA 


CAG 


C 


(S^U9J»^ 55) 



[0 0 6 0] 



2 5 
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i^Mm^^i(Dm^i^^^)^ ORFti^M.^^t=:-^n. ■^(D^lZ/\^-*)-'^:i-y hiS^Xf 
^ 1 IzBir, 

[0 0 6 1] 

( 1 ) h U:/ h V>r-feX • U fcr^>X 1326/pIJ702-SB®«I^ 

ir^Z.}l\ZVtc. tir. ^^yi'V::!^'- (AAT TGA GCT C ; gB^J^SB3«J## 1 0 
^ ) 100pmol$:30 U©T4 polynucleotide kinase"^ 3 7 r;, 1 f^M^M'^ 

sri:T% 5'-0H5KSg$:i;>^'ffcLfeo ^LT, ^oRmmtri ox:^ lo^m 

MflSiV. T4 polynucleotide kinase$:3l^?S$-&fe„ — 1 & 0>':f^7s^ KpE 
B$:5U<DEcoR ITjOfS 1/ fc^, 1 UCDBacterial Alkaline Phosphatase (BADT 

igation High T'^>f ~i/a >-rsr i:T% Zf^7.K KpSB$:«lil 

5 A sOzfyT.^ FpSB$: 2 OUCDSac I i: 2 OU^BamH I-e^Sf S :i i: "C. T 
i/^— e^'fe^Sr-^tfS. 7kb®Sac I-BanH I^;t^#^o SJcHIIM'^ 
iy^~T?ag>SpIJ702 ( 2 Atg) (ATCC 35287) 1 OU®Sac IfclO D®Bgl 
^ ^felcm^Ufcre/^— ^m^^5:-^tf5. 7kb®Sac I-Ba.H I^r/iil 
Ligation High (m#M*t) #^T^ ^- 2^ 3 > b ^® ^-f a 
$:Genetic Manipulation of Streptomyces. A Laboratory Manual. The John In 
nes Foudation, Norwich, UK,1985.^C|H^StlTV^S:&^^C^^eoT, Xhlx>''h 
-^^f-fey^. • ^)\^^y7. 1326^51; (J. General Microbiology 1983, 129, 2703-271 

^y7s 1326/pIJ702-SBi: Lfeo 
[0 0 6 2] 

(2) 0^tetj|«c®^#feJ:t)fFR9 0 1 3 7 9 TS/^--fer(Z)^^ 
5%i/3l8i, 0. 3%^«Xdp:;^ (Difco^l) , 0. 5 % A 
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^h^Z^h> (Difco^i) , 0. 3%^X^;^ (Difco^t) , 5 mM MgClg. 0. 
5%^Vi/y. 5 0 yti g/ml<05^:tX h U^h^ (pH 6. 5) fi^^tSi^miiL 
1 0ml $:1 0 Oml^=:^75XzilCAtl, h U:/" h V>r -feX • 

ytf^*>>^ 1326/pIJ702-SB(Z) 5mm:^®g#:$:ffiML/fec 3 0t;, 3H^(2 
6 0 r pm) mmV. <DmmW.<D F R 9 0 1 3 7 9 TS/^-1f?Si4 $:?W^bfe 
;^fl?glml^ifeU 1^^1C3 Omg(5DFR 1 7 9 64 2 (ffiiT5/;i'ft 
LfeFR9 0 1 3 7 9%M) $:^^-t-g>^1£;5)^#e>fl7^o 
[0 0 6 3] 

1 0 Omg/m 1FR901379 (WO 9 7/3 2 9 7 5#^^#M) >!fct§ 

?go. 1ml, vymmmm ipE 6.0) o. imi, ji^>^-;i/o. 1ml, m 

©;?K0. 6ml;5)^P>:feS^?R^C, :^#|g[0. 1 m llriO^, 3 71C (12 5rp 
m) T'M/^^it-5o 15i^^, 4%B^^1 ml i:^M>!K2ml $:^An-t-53hT' 
, S0$:S^7S-ti:Sc tVX. ^^bfcFR1 7 9 64 2 (flKT^^PftbfcF R 
9 0 1 3 7 9ifejt) $:iS38M^*c^nvbi^^7 (HPLC) $:ffi^^T, JgHT®^ 

;tj^A ; Kaseisorb LC PC Super (4.6 mm I.D, x 250 mm) iMM'itf^) 

itj'^^um ; 5 OTC 

; ^^tK : :jI ^ y : U >^ = 960 : 40 : 1 
; 1 ml/min 
^ffi ; UV-215 nm 
[0 0 6 4] 

omyces Sp.No.6907^-^Streptomyces anulatus No. 8703:^5^® U jK'^:/-?^ K 
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[0 0 6 5] 

gg^j§-^4 : F R 9 O 1 3 7 9 T -if/hi:^ h (Z)N5^3§sT ^ >^ ^5: n 
BB^J§#5 : FR9 0 1 3 7 9 Te/^-"^/h-9-:^^ — ^> h<DN5^SgT5 

BB^S#6 : FR9 0 1 3 7 9 TS/^-"^:^-!?-:^^— ^i' h ® N3i^3gT ^ >^ ^S: 3 
- F'rsM^^©DNAS:iif*i-tSfe«)<Z):7*r7- F::''^>f il l^T'f^ffi-r'^< 

BB3?a#-^7 : F R 9 0 1 3 7 9 Ti/^--^:^i^::^^~^> h(Dli^t^r ^ JWltiZi 
BJ^J##8 : FR9 O 1 3 7 9 T --^®/J^-l^:^^— ^> F ^ 

^ BB^JS#9 : FR9 0 1 3 7 9rty^-^(D/S^^^=LZL-if F ;fe J:yf:^-9-:/rLny 
F®ra®T^ Ft-^MJ^(^DN A^iif*at-^^«)® Uz-^-l^T/^^f"^ 

^ ^ F 
5? ^ vnr'f- F 
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5? ^ Uyt^ K 

5? U:*-^ K 
55 ^ 1^:*-^ F 
5t^lx:4-5^F 

2 9 mSE4^ 2000-3060405 




11 — 189644 

@E3^a##3 4 : i/-i^3i>$/>^'*>^^-fv-i: bT#M-r^<ISff-^tiife:rU :J 

BB3«I##3 7 : t^-^:Jiyiyy^zf^^'^-ilVXf^m't^<mn^tit:^:tVzJ 

ge^'J##3 8 : iy~^JLyZyy^''zf^^'^-iH^Xj^m-t^<nff^tit:L:^V 
5? ^7 K 

5? 1/3*-^ K 

51 ^ UTt^ K 

gB^J##4 1 : i/-^:3Lyt/y^':f^>('7-t.LXjf^m-r^<mtf^tir:L:tVzi 

3 0 aiil#2 0 0 0 - 3 0 6 0 4 0 5 




4t¥ 1 1-189644 



5? ^ F 

3t ^ l/iif^ F 
5i^l/:t5^F 
5i^'l/:4-5^F 
^ ^ ly:^^ F 
1/:^^ F 

gjj^j$^5 3 ; S/-;^x>i/>'^r^^>fV-i:LT#ffi-t^<^ft$ttfc:*-y 
5i^'l/:t^F 

BB^J##5 4 : $^-;^x>i/>^*:/^>rv~i:LT#ffi"t^<^tfStifc:ty If 
51 ^ F 

aB3^##5 5 : i/-^3iyyyif':f^4'7-thX^m-t^<m$f^nf:^:tVzI 
3? ^ F 

[0 0 6 6] 

3 1 ailE# 2000-3060405 
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SPECIMEN SEQUENCE LISTING 
<110> Fujisawa Pharmaceutical Co., Ltd. 

<120> A GENE GOADING A CYCLIC LOPOPEPTIDE ACYLASE AND 

AN EXPRESSION THEREOF 



<130> 
<160> 


A3998 
55 












<210> 


1 












<211> 


5692 












<212> 


DNA 












<213> 


Streptomyces Sp. 










<220> 














<221> 


CDS 












<222> 


(948) (3362) 










<400> 


1 












gaattccgga 


tggttggaga 


ggccgatcca 


gacggtgggc 


ggsscgaaga 


ggctgtcggc 


DU 


caggcccgct 


tcgacgaggt 


cgaagatcga 


ggcggcg tec 


ggaccgtcca 


ggatggtgtt 


1 OA 

IZU 


ctccgcgccg 


accgccagat 


agggcagcag 


gaacacgtgc 


atctgggccg 


agtggtagag 


1 fin 


cggcagggag 


tgcacgggcc 


ggtcggtcgc 


ggcgaggccg 


agcgcggtga 


tcgcgctgac 


Z4U 


gtactcgtgg 


accagggccc 


cgtgcgtcat 


catcgcgccc 


ttgggcaggg 


egg Xgg X ccc 




ggaggtgtac 


agcagctgca 


ccaggtcgtc 


ggaggcgggc 


gggcgccgcg 


gggxgaacgc 




ccgttccgtc 


tccagggcgt 


cgagcagcga 


gccgggcgcg 


tcgcggagcg 


cgcgcaccgg 




gagtccggcg 


gggagccgcc 


cggcgaggtc 


cgggtcggtc 




siggsigccgga 


480 


ctggtcgagg 


aggtaggcca 


ggtcgtcgcc 


ggtgaggttc 


tggttgaccg 


gtacgtggac 


540 


gagaccggcc 


cgtgcgcagg 


cgaggaagcc 


gatcagatag 


gcgtcggagt 


tgtgcgcgta 


600 


ggcggccacc 


cggtcgccgg 


gggcgagagc 


gtactcctcg 


gtgaggacgg 


cggcggccgt 


660 


ggagacggcg 


gcgtccaggg 


ai^cggtaggt 


ccaggtccgg 


tcggcgtacc 


gcacggcggt 


720 


ccggtcgggg 


gtgcgccggg 


cgctgcgggt 


gaggacgccg 


tcgactgtgc 


tgctgcgtac 


780 


acctgtcatg 


gcgtgatcct 


gtgcgtccgg 


gccctcgggg 


gtcaagaggc 


tggataccga 


840 


ccagacggtt 


gacagcttcc 


cgggctccct 


ggctgagtga 


cgcttggccg 


tccgggcgtt 


900 
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ccggaccggc cgcgcccgtg ccacccgtac cgctgggagg aaacacc ttg acg tta 956 

Leu Thr Leu 

cgc aac cgt ctg aga ctg etc ggg gtc gcc ggt etc gcc ctg ttc acc 1004 
Arg Asn Arg Leu Arg Leu Leu Gly Val Ala Gly Leu Ala Leu Phe Thr 

-35 -30 -25 

gtg teg gcg teg ctg ceg ect gee acc gcg tee ggg acc cag gag acg 1052 
Val Ser Ala Set Leu Pro Pro Ala Thr Ala Ser Gly Thr Gin Glu Thr 
-20 -15 -10 -5 

egg cae ecg tee ggg age ggt ctt teg gee gtc ate egg tae aeg gag 1100 
Arg His Pro Ser Gly Ser Gly Leu Ser Ala Val lie Arg Tyr Thr Glu 

15 10 
tac ggc att ecg cae ate gtg gcg gag gae tae gcg cag ttg gge ttc 1148 
Tyr Gly He Pro His He Val Ala Glu Asp Tyr Ala Gin Leu Gly Phe 

15 20 25 

ggc ace gge tgg gcg cag gcc gcc gat cag gtg tgc acg ctg gcg gae 1196 
Gly Thr Gly Trp Ala Gin Ala Ala Asp Gin Val Cys Thr Leu Ala Asp 

30 35 40 

ggc ttc etc acg gtg cgc ggg gag egg teg agg ttc ttc gge ecg gae 1244 
Gly Phe Leu Thr Val Arg Gly Glu Arg Ser Arg Phe Phe Gly Pro Asp 
45 50 55 60 

gcc gcc acg gae tae tee etc tee teg gcg gcg acg aac etc tec age 1292 
Ala Ala Thr Asp Tyr Ser Leu Ser Ser Ala Ala Thr Asn Leu Ser Ser 

65 70 75 

gae ctg tac ttc egg ggc gtc cgc gae age gge acg gtg gag aag ctg 1340 
Asp Leu Tyr Phe Arg Gly Val Arg Asp Ser Gly Thr Val Glu Lys Leu 

80 85 90 

etc aag gag ccc gcg ccc gcc ggt ecg age agg gae gtc aag gag acg 1388 
Leu Lys Glu Pro Ala Pro Ala Gly Pro Ser Arg Asp Val Lys Glu Thr 
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95 100 105 

atg cgc ggg ttc gcc gcc ggg tac aac gcg tgg ate gcg cag aac egg 1436 
Met Arg Gly Phe Ala Ala Gly Tyr Asn Ala Trp He Ala Gin Asn Arg 

110 115 120 

ate ace gac ccc gee tgc egg gge gcg tec tgg gtg cgc eeg gtg aeg 1484 
lie Thr Asp Pro Ala Cys Arg Gly Ala Ser Trp Val Arg Pro Val Thr 
125 130 135 140 

gcg ctg gac gtg gcg gcg cgc ggc tac gcg ctg gcg gtg etc gge ggc 1532 
Ala Leu Asp Val Ala Ala Arg Gly Tyr Ala Leu Ala Val Leu Gly Gly 

145 150 155 

cag ggg Cgc ggc ate gac ggc ate ace gcg gca cag ccg eeg ace gcc 1580 
Gin Gly Arg Gly He Asp Gly He Thr Ala Ala Gin Pro Pro Thr Ala 

160 165 170 

get cet eeg gcg gee ggg gte aeg ccc gag gag gcg gcg aeg gcg gcg 1628 
Ala Pro Pro Ala Ala Gly Val Thr Pro Glu Glu Ala Ala Thr Ala Ala 

175 180 185 

gag egg ctg ctg teg aeg cag aac gcg gac atg ggt tec aac gcg gtg 1676 
Glu Arg Leu Leu Ser Thr Gin Asn Ala Asp Met Gly Ser Asn Ala Val 

190 195 200 

gcc ttc gac ggc tec aeg aeg gtg aac ggg cgc ggg ctg ttg etc ggc 1724 
Ala Phe Asp Gly Ser Thr Thr Val Asn Gly Arg Gly Leu Leu Leu Gly 
205 210 215 220 

aac ccg eac tac ccg tgg cag ggc gga cgc cgc ttc tgg cag gcg cag 1772 
Asn Pro His Tyr Pro Trp Gin Gly Gly Arg Arg Phe Trp Gin Ala Gin 

225 230 235 

cag aeg ate ccc ggc gag ctg aac gtg teg ggc gcg tec ctg ctg ggc 1820 
Gin Thr He Pro Gly Glu Leu Asn Val Ser Gly Ala Ser Leu Leu Gly 

240 245 250 

gcg aeg aeg ate teg ate ggg eac aac gcc gat gtg gcg tgg age cat 1868 



3 4 



miE# 2000-3060405 




1 1-189644 

Ala Thr Thr He Ser lie Gly His Asn Ala Asp Val Ala Trp Ser His 

255 260 265 

acg gtc gcc acg ggc gtc acg ctg aat ctg cat cag etc age etc gat 1916 
Thr Val Ala Thr Gly Val Thr Leu Asn Leu His Gin Leu Ser Leu Asp 

270 275 280 

ccg gcc gac eeg acc gtc tat ctg gtg gac ggg aag egg gag egg atg 1964 
Pro Ala Asp Pro Thr Val Tyr Leu Val Asp Gly Lys Arg Glu Arg Met 
285 290 295 300 

acg cag egg acg gtg age gtc ccg gtg aag ggc ggg gcc gac gtg ace 2012 
Thr Gin Arg Thr Val Ser Val Pro Val Lys Gly Gly Ala Asp Val Thr 

305 310 315 

cge acc cag tgg tgg ace egc tac ggg ccg gtg gee acc teg atg ggc 2060 
Arg Thr Gin Trp Trp Thr Arg Tyr Gly Pro Val Ala Thr Ser Met Gly 

320 325 330 . 

gcg ggg ctg ccg ttg ccg tgg acg gcg age acg gcg tac gcg ctg aac 2108 
Ala Gly Leu Pro Leu Pro Trp Thr Ala Ser Thr Ala Tyr Ala Leu Asn 

335 340 345 

gat ccg aac gcg acg aat ctg egg atg gcg gac acc ggt ctg ggc ttc 2156 
Asp Pro Asn Ala Thr Asn Leu Arg Met Ala Asp Thr Gly Leu Gly Phe 

350 355 360 

ggc aag gcc egc tec acg ggt gac gtc gag cgt gcg ctg cae egg tcg 2204 
Gly Lys Ala Arg Ser Thr Gly Asp Val Glu Arg Ala Leu His Arg Ser 
365 370 375 380 

cag ggc atg ccg tgg gtg aac acg ate gcg gcg gac egg gcg ggt cge 2252 
Gin Gly Met Pro Trp Val Asn Thr He Ala Ala Asp Arg Ala Gly Arg 

385 390 395 

tcg ttc ttc gcg cag tcg cag gtg ctg ccg agg ate acc gac gcg ttg 2300 
Ser Phe Phe Ala Gin Ser Gin Val Leu Pro Arg lie Thr Asp Ala Leu 
400 405 410 
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gcg gag cgc tgc tcg acc ccg ctg ggc egg gcc acc tac ccc get tec 2348 
Ala Glu Arg Cys Ser Thr Pro Leu Gly Arg Ala Thr Tyr Pro Ala Ser 

415 420 425 

ggc etc gcg gtg ctg gac ggt tcg egg acg gac tgc gcg ctg ggc age 2396 
Gly Leu Ala Val Leu Asp Gly Ser Arg Thr Asp Cys Ala Leu Gly Ser 

430 435 440 

gac ccg gac gcg gtg egg ccg ggg ate ttc ggc ccg ggc egg atg ccg 2444 
Asp Pro Asp Ala Val Arg Pro Gly lie Phe Gly Pro Gly Arg Met Pro 
445 450 455 460 

gtg ctg aag aac cag ccg tac gtg gag aac tec aac gac age gcg tgg 2492 
Val Leu Lys Asn Gin Pro Tyr Val Glu Asn Ser Asn Asp Ser Ala Trp 

465 470 475 

ctg ace aat gcg gag egg ccg ctg ace ggg tac gag egg gte ttc ggc 2540 
Leu Thr Asn Ala Glu Arg Pro Leu Thr Gly Tyr Glu Arg Val Phe Gly 

480 485 490 

acg ate gcg acg ccc egg teg atg egg acg cgc ggc gcg ate gag gac 2588 
Thr He Ala Thr Pro Arg Ser Met Arg Thr Arg Gly Ala lie Glu Asp 

495 500 505 

gtc gcg tcg atg gcg gac egg ggc cgc etc egg gte ggg gac ctt cag 2636 
Val Ala Ser Met Ala Asp Arg Gly Arg Leu Arg Val Gly Asp Leu Gin 

510 515 520 

egg cag cag ttc gee aac cgt gcg ccg gee ggg gat ctg gcc gcc tec 2684 
Arg Gin Gin Phe Ala Asn Arg Ala Pro Ala Gly Asp Leu Ala Ala Ser 
525 530 535 540 

gag gcc gcc aag tgg tgt gcg gcg ctg ecg ggc ggc acg gcc gtg ggc 2732 
Glu Ala Ala Lys Trp Cys Ala Ala Leu Pro Gly Gly Thr Ala Val Gly 

545 550 555 

tec gac gga acg eeg gte gac gtg tcg gcg gee tgc egg gtg ctg egg 2780 
Ser Asp Gly Thr Pro Val Asp Val Ser Ala Ala Cys Arg Val Leu Arg 
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560 565 570 

cgc tgg gac egg acc gtg gac age gac age egg ggc gcg etg ete ttc 2828 
Arg Trp Asp Arg Thr Val Asp Ser Asp Ser Arg Gly Ala Leu Leu Phe 

575 580 585 

gae egg tte tgg egg aag geg tcg teg geg eec gee gee gag etg tgg 2876 
Asp Arg Phe Trp Arg Lys Ala Ser Ser Ala Pro Ala Ala Glu Leu Trp 

590 595 600 

agg acg eeg tte gat ecg gee gae ecg gtg cge aet eeg egc gge etg 2924 
Arg Thr Pro Phe Asp Pro Ala Asp Pro Val Arg Thr Pro Arg Gly Leu 
605 610 615 620 

aae aeg gee geg ece gte etg ggc agg gee etg geg gae gee gtg geg 2962 
Asn Thr Ala Ala Pro Val Leu Gly Arg Ala Leu Ala Asp Ala Val Ala 

625 630 635 

gag etg egg geg gcg ggc ate gcg etg gac gee eeg etg gge gag cac 3020 
Glu Leu Arg Ala Ala Gly He Ala Leu Asp Ala Pro Leu Gly Glu His 

640 645 650 

eag tte gte gtg egg aae ggc aag egg etc eeg ate gge ggc ggg acg 3068 
Gin Phe Val Val Arg Asn Gly Lys Arg Leu Pro He Gly Gly Gly Thr 

655 660 665 

gag tcg etg gge ate tgg aac aag acc gag ecg eag tgg aae gcg gcg 3116 
Glu Ser Leu Gly He Trp Asn Lys Thr Glu Pro Gin Trp Asn Ala Ala 

670 675 680 

ggc gge ggc tat acg gag gtg teg tcg ggc tec age tac ate eag gcg 3164 
Gly Gly Gly Tyr Thr Glu Val Ser Ser Gly Ser Ser Tyr He Gin Ala 
685 690 695 700 

gte ggc tgg gac gac age cgc tgc ecg gtg gee egg acg etg etg acg 3212 
Val Gly Trp Asp Asp Ser Arg Cys Pro Val Ala Arg Thr Leu Leu Thr 

705 710 715 

tac tec cag tcg gag aae ecg aag tea ecg cac tac age gac cag acc 3260 
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Tyr Ser Gin Ser Glu Asn Pro Lys Ser Pro His Tyr Ser Asp Gin Thr 

720 725 730 

agg ctg tac gcg ggt gag cgc tgg gtg acg tec egg ttc tge gag agg 3308 
Arg Leu Tyr Ala Gly Glu Arg Trp Val Thr Ser Arg Phe Cys Glu Arg 

735 740 745 

gae ate gcg cgt teg eeg gae ctg egg gtg gtg egg gtg eac gag egg 3356 
Asp lie Ala Arg Ser Pro Asp Leu Arg Val Val Arg Val His Glu Arg 

750 755 760 

egg tag egcggtg ggcgg^cggg eccgceeatc cgcggegaga agggegtecg 3409 
Arg 
765 

cetcggeggg cgeecttete acegatgtgt cgtgaeegcg etcceggggg cgtectcacc 3469 

gagcegecga agggcecggc ggccgaaccc gtgaccatge gtgcgaegea teacgctccg 3529 

teggetccgc cetecgeecg cgeecaggcc agetgegcgt egeteagcgg cgggtegaag 3589 

ecttceggga aeagcageat ccgcggctgc ggceaeatgt tetceggtee gtgtteetga 3649 

cagtceaggg cgaggagatg cggccegtcc ecgcaggaet cgtgecggta ggggcggtcg 3709 

tgcgeeeggc agaaatagce gaacaecgca eagtggtcgt egcegcecgg teggtggaag 3769 

ccggggtcgc tgaegateae ggtcaecggc tectgceggt tgageegagg gatgggcegg 3829 

ggateacgcc acaacagtcg aggagggagc acacgetcat ettceecggg geegageeca 3889 

cgggaagggg gageaeggeg ggacgcctcc egtcggcgtg ategaecggg eegteeegct 3949 

egcgggeggg ecctccegga ccegttgetc tacagcggge gctcgaagce etcecagtae 4009 

ggttegegea geegcegttt gtagagettg ecgttggggt egeggggcat ggcggtgatg 4069 

aagtegaggc teeggggtcg tttgtagecg gcgagecgct ectcgeagtg ggcgaggatc 4129 

gcggeggcga gcgegggtga eggctegtgg ecatcggceg gttcgaegae ggcettgace 4189 

tcetegeegc ggtcggcgtg ggggatgeeg aaggeggcgg egtcegcgac ggcggggtgg 4249 

gtgageagga eegactcgat eteggegggg tagatgttga ececgeccge gatgateatg 4309 

tcgatettgc ggtegcggag gaagaggtag ecgtcetegt ecagcaegce gaggteaccg 4369 

acggtgaaga agtcgeegat gcggttcgtg egggtettgg tctcgtectt gtggtagetg 4429 

aageegecgg tgctcatett catgtagacg gtgeccagtt egectggcgg gaggcggttg 4489 
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ccgtcgtcgt cgaagacggc cagttcgctg atcggccagg ccttgccgac ggtgccgggc 4549 

ttcttcagcc agtcctcggc ggtggcgaac gctcccccgc cctcgctggc cgcgtagtac 4609 

tcctcgacgc agctccccca ccagtcgatc atggcgcgtt tgacgtggtc ggggcagggg 4669 

gctgccccgt ggatggcgtg ccgcatggag gagacgtcgt agcgggacct cacctcgtcg 4729 

ggcagcgcga gcagccggtg gaactgggtg gggaccatgt gggtgtgggt gcagcggtgg 4789 

gcgtcgacga ggcgcagcat ctcctcgggc gaccagccgt ccatcaggac cagcgggtgg 4849 

ccgatgtgca gggcggcgcc cgcgaattgg agtacggcgg tgtggtagag cggcgagcag 4909 

accaggtgga cgttgtcgtc gaacggccgg atgccgaaga tgccgaggaa cccgccgagg 4969 

taggtctcct cggggcgttt gccgggcagg gggcgccgga tgccgcgggg gcggccggtg 5029 

gtgcccgagg tgtagttcat gacccagccg agggtgcggt tctcaggcgg cgtggcgggg 5089 

tggccttcga ggagttcggc ccaggggcgg cagccgggga ccgtgccgac gccgtagcgg 5149 

tgggtcgcgg gcagttccgc ctcgtcggcg gcggccgtcg cggtggccgc gaagcgttcg 5209 

tgggcgatca ggacgcgggc gccggagtcg gcgacgatcc aggcgatctc ggggccgacg 5269 

aggtggtggt tgaccggcac gaggtagaag ccggcctgcg aggcggcgag gtgggcggtg 5329 

aggagttcga cgccgttggg caggacgacg gcgaacgcgt cgccctcgcg cagtccggcc 5389 

gcgcgcaggc cgtggaccat gcggttgacg tcggcgtgca ggcggcccgc gctccactcc 5449 

tcgccgtcgg gggcgatcag gacggtgcgg tcggggtcgg ctgcggcctg ggcccagaaa 5509 

ccgttgggcg gctggttcac gtggcactcc ttccggcgat gcggttcatg cgggtgacgg 5569 

cccgttcgaa gccgcgggtc aggtcgtcga cgacggcccg gacgctgcgt tcactggtca 5629 

tccggccgac gatctgcccg acgggcgtgc cgagcagctc gccgacctcg tacttctgga 5689 

tec 5692 



<210> 2 

<210> 5 

<211> 20 

<212> PRT 

<213> Streptomyces Sp. 

<400> 2 

Ser Asn Ala Val Ala Phe Asp Gly Ser Thr Thr Val Asn Gly Arg Gly 
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15 10 15 

Leu Leu Leu Gly 
20 

<210> 3 
<211> 20 



<212> PRT 

<213> Streptonyces Sp. 

<400> 3 

Gly Ser Gly Leu Ser Ala Val He Arg Tyr Thr Glu Tyr Gly He Pro 

1 5 10 15 

His His Val Ala 
20 



<210> 4 
<211> 15 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Oligonucleotide designed to act as PGR primer (forward) to aa 

plify the DNA coding N-terminal amino acid sequences of FR901379 acyrase 

small subunit. 
<400> 4 

ctstcsgcsg tsatc 15 



<210> 5 

<211> 15 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Oligonucleotide designed to act as PGR priaer (reverse) to an 

plify the DNA coding N-terminal aaino acid sequences of FR901379 acyrase 

small subunit. 
<400> 5 

gtggtgsggg atscc 15 



<210> 6 
<211> 16 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Oligonucleotide designed to act as PGR priaer (forward) to an 

plify the DNA coding N-terminal amino acid sequences of FR901379 acyrase 

large subunit. 
<400> 6 

csgtsgcstt cgacgg 16 



<210> 7 
<211> 15 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Oligonucleotide designed to act as PGR primer (reverse) to am 

plify the DNA coding N-terminal amino acid sequences of FR901379 acyrase 
large subunit. 

<400> 7 

sccsagsags agscc 15 
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<210> 8 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Oligonucleotide designed to act as PGR primer (forward) to an 

plify the DNA coding sequence between FR901379 acyrase snail subunit and 
large subunit. 

<400> 8 

atccggtaca cggagtacgg 20 

<210> 9 
<211> 19 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Oligonucleotide designed to act as PGR primer (reverse) to an 

plify the DNA coding sequence between FR901379 acyrase snail subunit and 

large subunit. 
<400> 9 

cgttcaccgtc gtggagcc 20 



<210> 10 

<211> 10 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed for use in changing site fron EcoR I 
site to Sac I site. 
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<400> 10 

aattgagctc 10 

<210> 11 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing priner. 

0 <400> 11 

caactgcgcg tagtcc 16 



<210> 12 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 12 

catgggttcc aacgcg 16 

<210> 13 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing priaer. 

<4G0> 13 

gctgtcaacc gtctgg 16 
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<210> 14 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 



<223> Oligonucleotide designed to act as sequencing primer. 

<400> 14 

acgcgctgaa cgatcc 16 

<210> 15 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 15 

cggacctgga cctacc 16 

<210> 16 

<211> 17 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 16 

gtgggtgaac acgatcg 17 



<210> 17 
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<211> 
<212> 
<213> 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 17 
gaccttcagc ggcagc 



16 
DNA 

Artificial Sequence 



16 



<210> 
<211> 
<212> 
<213> 
<220> 
<223> 
<400> 



18 
16 

DNA 

Artificial Sequence 

Oligonucleotide designed to act as sequencing primer. 
18 



caagtggtgt gcggcg 



16 



<210> 
<211> 
<212> 
<213> 
<220> 
<223> 
<400> 



19 
16 
DNA 

Artificial Sequence 

Oligonucleotide designed to act as sequencing primer. 
19 



gtcgctgggc atctgg 



16 



<210> 
<211> 
<212> 



20 
16 
DNA 
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<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 20 

gctgctgacg tactcc 16 

<210> 21 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 21 

gtcaaccgca tggtcc 16 

<210> 22 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 22 

atcgcctgga tcgtcg 16 

<210> 23 

<211> 16 

<212> DNA 

<213> Artificial Sequence 

<220> 



4 6 



ffiliE# 2000-3060405 




11-189644 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 23 

cgtcagcgcg atcacc 16 

<210> 24 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing priner. 

<400> 24 

ggtgtacagc agctgc 16 

<210> 25 

<211> 16 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 25 

ctccctcgtc ctgacc 16 

<210> 26 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 26 
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gagttgtgcg cgtagg 16 

<210> 27 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing priaer. 

<400> 27 

tgacgcttgg ccgtcc 16 

<210> 28 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 28 

gactacgcgc agttgg 16 

<210> 29 

<211> 16 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Oligonucleotide designed to act as sequencing priaer. 

<400> 29 

tacaacgcgt ggatcg 16 
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<210> 30 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 30 

ggtgatccgg ttctgc 16 

<210> 31 

<211> 16 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 31 

gggtagtgcg ggttgc 16 

<210> 32 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 32 

ctgcatcagc tcagcc 16 

<210> 33 

<211> 16 



2000-3060405 




#512 11 — 189644 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing pri«er. 

<400> 33 

gtccaccact gggtgc 16 

<210> 34 

<211> 16 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Oligonucleotide designed to act as sequencing primer, 

<400> 34 

gaagcggggt aggtgg 16 

<210> 35 

<211> 16 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 35 

ccggtgctga agaacc 16 

<210> 36 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 36 

ctgccgctga aggtcc 16 

<210> 37 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 37 

tcgaacggcg tcctcc 16 



<210> 38 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 38 

tggaggacgc cgttcg 16 

<210> 39 

<211> 16 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Oligonucleotide designed to act as sequencing primer. 
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<400> 39 

gcctggatst agctgg 16 

<210> 40 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 40 

ggacatcgcg cgttcg 16 

<210> 41 

<211> 16 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 41 

cgaacgcgcg atgtcc 16 

<210> 42 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 42 

ccgtgaccat gcgtgc 16 
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<210> 43 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 



<223> Oligonucleotide designed to act as sequencing primer. 

<400> 43 

gcacgcatgg tcacgg 16 

<210> 44 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing priaer. 

<400> 44 

gaggagacct acctcg 16 

<210> 45 

<211> 16 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 45 

aggtcccgct acgacg 16 



<210> 46 
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<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 46 

gaccatgcgg ttgacg 16 

<210> 47 

<211> 16 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 47 

cagttccgcc tcgtcg 16 



<210> 48 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 48 

caggtggacg ttgtcg 16 



<210> 49 
<211> 16 
<212> DNA 
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<213> Artificial Sequence 

<220> 

<223> Oligonucleotide designed to act as sequencing priaer. 
<400> 49 

gtcgctgacg atcacg 16 



<210> 50 

<211> 16 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Oligonucleotide designed to act as sequencing priaer. 

<400> 50 

gtgatcgtca gcgacc 16 



<210> 51 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing priner. 

<400> 51 

ggcggtgatg aagtcg 16 



<210> 52 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Oligonucleotide designed to act as sequencing primer. 

<400> 52 

cgacttcatc accgcc 16 

<210> 53 

<211> 16 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Oligonucleotide designed to act as sequencing priner. 

<400> 53 

ggcgacttct tcaccg 16 

<210> 54 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 54 

cggtgaagaa gtcgcc 16 

<210> 55 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as sequencing primer. 

<400> 55 
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ccagacggtt gacagc 16 

mi] 

[02] 
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BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

^ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

,,^LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ^ " 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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